INTRODUCTION
Hepatocellular carcinoma (HCC) rank 5 th worldwide cancer and rank 3 rd cause of cancer mortality with over half a million new cases diagnosed annually worldwide. [1- 4] In Egypt and over the last decades, a rise from 4.0% to 7.2 % was observed in the proportion of chronic liver disease patients diagnosed with HCC.
[5-7]
The curative treatment modalities available for HCC include surgical resection, liver transplantation and percutaneous ablation.
[8] Unfortunately, only 20% of HCC patients are suitable for surgical resection and high recurrence rate is frequent even after this resection. [9] Image-guided ablation therapies are used in treatment of HCC patients unfit for surgical treatment [10] .
These therapies are divided into two groups chemical ablation (like ethanol and acetic acid), heat ablation (as radiofrequency, microwave, and laser) [11] [12] [13] [14] [15] [16] .
Percutaneous ethanol injection therapy (PEIT) a chemical ablation was proposed as the standared treatment for small HCC less than 2cm [17,18] Radiofrequency (RF) was proposed as the most commonly used thermal ablation therapy worldwide and is used for treatment of early stage of HCC [19] . It provide almost similar therapeutic effect in HCC <2.0 cm compared to Percutaneous ethanol injection therapy [20, 21] . However this was not studied in patients with combined liver cirrhosis & bilharzial hepatic fibrosis.
This Study aimed to compare the therapeutic efficacy of PEI versus RF in hepatocellular carcinoma less than 2.5 cm among Egyptian patients with combined cirrhosis /bilharzial hepatic fibrosis.
PATIENTS AND METHODS
This prospective cohort study was conducted in Tropical Medicine Department, Zagazig University Hospitals, Egypt during the period between November 2017 and July 2018. A total of 48 naive HCC patients were included in this study.
Inclusion criteria:
Patients of age above 18 years, any sex, those with combined liver cirrhosis/bilharzial hepatic fibrosis were included with the following criteria.
1)
One HCC lesion of ≤2.5 cm in diameter.
2) All focal lesions away from important
structures with no evidence of vascular invasion or extrahepatic spread.
3)
Child-Pugh class A or B.
4)
Platelet count more than 70,000 cells/dl.
5)
No ascites refractory to diuretics.
6)
Bilirubin not more than 3mg, INR not more than 1.5.
7)
Patients with HCC in close proximity to biliary tracts, stomach, colon, gall bladder or big blood vessels were preferably treated by PEI.
Exclusion criteria:
1) Patients refused to be enrolled.
2) Patients with previous intervention maneuvers.
3) Patients not fulfilling the inclusion criteria
Patients were divided into two groups:
Group I (n= 24) HCC patients with small focal lesion ≤ 2.5 cm treated by PEI Group II (n=24) HCC patient with small focal lesion ≤ 2.5 cm treated by RF.
Methods:
Pretreatment assessment: all patients were subjected to: Performed for all patients in both groups and was considered the gold standard for diagnosis of HCC.
Triphasic C.T. is composed mainly of three phases and malignant lesions appear enhanced in the arterial phase followed by rapid washout in the porto-venous.
[27]
A. Treatment:
All patients were fasting for at least 6 hours before the procedure.
Both procedures (PEI& RFA) were performed under US guidance. The procedures were performed in operating room in the presence of an anesthesiologist with injection of 1% lidocaine starting from the skin down to the lesion. The aim of the treatments was to destrcut the total tumor with a safe border of 0.5-1.0 cm.
Precutaneous RF ablation:
It was done by using Leveen Needle Electrode; Radiotherapeutics. It has curved electrodes and an insulated 17-gauge outer needle that houses 10 solid retractable curved electrodes that, when enter the lesion, assume the configuration of an umbrella. The alternating electric current generator is 200 W operated at 480 kHz (RF 3000; Boston Scientific). After the RF procedure was finished the electrodes were removed and the track was cauterized along its length up to just below the liver capsule to prevent bleeding or possible tumor spread.
Precutaneous ethanol injection (PEI):
PEI administered to each patient (1-3 sessions weekly) using 99.5% sterile ethanol with a 21gauge needle (Et-hanoject, TSK, Tokyo, Japan) having multiple-side-hole. [28, 29] Amount of alcohol calculated according to the following equation: V=3/4π (r+0.5)3
Where V is the total volume of alcohol in milliliter (ml) and r is the radius of the tumor in centimeters and 0.5cm is added as a safety margin. Amount of alcohol not exceeding 10 ml per session US scan during the injection allowed the evaluation of the alcohol spread which appear as intense hyperechogenicity of the lesion.
[30]
Follow up: All patients of both groups were followed up one month and three months after completing ablations as follows:
Abdominal US was done to detect changes in the ablated lesion (size and echogencity), detect reappearance of intra-lesional arterial signals (indicating recurrence), appearance of new lesions, abdominal lymph nodes or ascites and portal vein thrombosis.
Good ablation appear when the tumor become echogenic, no arterial signal and the size decrease or remained the same Triphasic CT was done after ablation to demonstrate reappearance of arterial enhancement in the ablated lesions (recurrence), De Novo focal lesions and PV thrombosis.
The efficacy of both PEI and RFA was evaluated in all cases with enhanced CT one and three months after the procedure and necrosis was defined as complete when the lesion appeared none enhanced in the arterial phase.
Statistical Analysis
The collected data were computerized and statistically analyzed using SPSS program (Statistical Package for Social Science) version 20.0. Quantitative data were expressed as mean ± SD Continuous data were checked for normality by using Shapiro Walk test. T-test was used to compare between two groups of normally distributed variables while Mann Whitney U test was used for non-normally distributed variables. Fisher's exact test when appropriate. Significance was defined as P<0.05 [32] .
RESULTS
Patients in this study were collected from different hospitals in the area due to strict inclusion criteria were applied. From 433 HCC patients examined during the study period, A total of 48 patients with small HCC less than 2.5 cm in diameter were included for therapeutic intervention, 32 males and 16 females, age range from 43 to 80 years (Table 1 ). There were All patients were treated in HCC unit of the tropical Medicine Department, Zagazig university hospitals, Zagazig, Egypt.
The most common site of tumor location were in the right lobe: segment 6 (14 patients, 29%), segment 7 (12 patients, 25%), segment 5 (11 patients, 22.9%) and left lobe: segment 3 (8 patients, 16.6%). The least incidence was in caudate lobe and segment 6 subcapsular location (one patient in each). (Table 2) The baseline demographic and laboratory data were not stastitically different between both groups ( Table 3) .
The primary outcome of this study was the rate of HCC ablation at 1 and 3 months. At one month RF ablation was little bite effective than PET (91.7 % vs 87.5 % respectively ) although the difference was not statistically significant (p : 0.99).
At 3 months all patients in both groups maintained these ablation state and were equally effective at 3 month post ablation (Table 4 ).
In both groups there was no mortality at 3 month. Furthmore, no severe adverse events were reported during intervention and at 3 months follow up period. All the reported side effects were mild including minor bleeding at injection site, pain, fever, vomiting and feeling heaviness at intervention site. The thermal ablation of right lobe focal lesion by RF was associated with pleural effusion in one patient while PEI of subcapsular lesion was associated with appearance of mild ascites in another patient although the difference was not stastitically significant ( Table 5 ). Hussein 
DISCUSSION
There is a remarkable rise in the rate of HCC among Egyptian adults with chronic liver diseases. Egypt known to have the highest prevalence of HCV worldwide and this increased the rate of liver cirrhosis and HCC. Also Bilharziasis is endemic in Egypt since the age of the Pharaohs.
Deposition of bilharezial hepatic fibrosis is expected to add technical challenge to HCC ablation because in our Egyptian community it's not uncommon to see pateients with combined cirrhosis /hepatic fibrosis having small HCC and it's not clear in this subgroup of patients which intervention is superior and hence we planned for this study.
In our study, HCC most commonly presented in males (32 males, 67%) more than females (16 females, 33%), with ratio 2:1.This result is similar to that reported in Egyptian literature by Abdelaziz, et al. [33] who found that 71% of the studied patients with HCC were males and 29 % were females. This result is similar to that reported by El-Zyadi, et al. [34] who found that 77.7% of the studied patients with HCC were males and 22.3% of patients were females, with a calculated risk of development of HCC that was nearly three times higher in men than in women. This is consistent also with international literature where Lu et al., [35] , found that 85 % of their studied patients, were males and 15 % were females. Till now, there are no satisfactory explanations for this phenomenon, which may be at least in part explained by differences in exposure to risk factors.
We know that the only definitive curative treatment for HCC is liver resection and liver transplantation. However in the Egyptian community both options are not widely practiced. First, due to late presentation of many cases and poor functional status in others. Second due to shortage in donors, technical difficulties and financial issues. Consequently, only 10-20% of all patients are potential candidates for both treatments.
Hence most of the patients are directed to locoregional therapies. Among modalities available RF & PEI are widely practiced. Because of their efficacy, simplicity, affordable cost and accepted adverse events especially in the small lesion and that why they were used in the current study.
In the current study both RF &PEI were found effective in ablating small HCC less than 2.5 cm in cirrhotic /bilharzial patients.
It is known that fibrotic tissue is tough to penetration and it was expected that presence of bilharzial hepatic fibrosis beside cirrhosis will add technical difficulties to locoreginal treatment in this study. However both PEI & RF needles were directed correctly to the lesion and its site was precisely determined by US.
We didn't begin intervention except after assessing correct position, manipulation of the needles was somewhat difficult due to fibrosis, yet correct position was achieved in all patients.
The efficacy of each therapeutic modality in ablating small HCC was confirmed. RF was tried in many studies [19, 36-39] to achieve ablation rate 83-96% with accepted rate of complication.
PEI was also described in the guidelines as effective as RF in treating small lesion especially when the lesion is close to liver surface, vascular, or biliary tract.
However RF is a single session (most of the time) procedure, while PEI had to done in multiple sessions.
To the best of our Knowledge this is the first study to target cirrhotic/bilharzial patients with small HCC comparing RF& PEI due to limited percentage of bilharzial hepatic fibrosis in certain communities.
Our results showed similarity between RF and PEI in management of small HCC which is in agreement with Giorgio et al who randomly assigned patients with a single HCC ≤3cm to receive PEI or RFA, with similar efficacy and comparable 3-year survival rate [36]
When both treatments are viewed from the complication side it will be obvious that most of the reported side effects are mild and range from pain, vomiting, fever. However thermal ablation with RF affects the pleura and developed pleural effusion while chemical injection of the liver capsule in PEI gave a mild ascites in one patients althought the difference was not statistically significant.
This study had some limitations. First, the small number of patients and this is directly related to the sharp inclusion criteria were applied. Our aim was to treate combined cirrhotic/ bilharzial patients with small HCC. Second, nonrandomized nature of the study and this is due to the cost which patients can afforde. Third. Lack of long term follow up to check the rate of recurrance and determine the survival. In Egypt we don't have data base for our patients and hence great proportion of our patients are lost in long term follow up.
In conclusion: The Efficacy of percutaneous ethanol injection therapy is almost similar to percutaneous radiofrequency ablation in treatment of small HCC lesions up to 2.5 cm in cirrhotic / bilharzial with accepted complication rate and no added technical problems.
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